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INTRODUCTION

Anemia, deficiency of  hemoglobin (Hb), is a condition 
which is globally concern since World Health Organization 
(WHO) estimates 293 million young children and 468 
million non-pregnant women to be anemic. Among 
which 50% are due to iron deficiency (ID).The causative 
factors for iron deficiency anemia are; inadequate intake 
of  iron, infection, blood loss and impairment of  mucosal 
absorption of  iron.1-3 Iron deficiency anemia affects the 
development of  a country by decreasing the cognitive 
development of  children and the productivity of  adults.4 It 
also adversely affects reproductive life leading to increased 
infant and maternal mortality.5-7

The prevalence of  anemia in women is around 21-80% 
worldwide which is greater than men.1,8 Improper food 
habit, stress and busy schedule has a great impact on 
inadequate nutrition. Evidence suggested that the medical 
students staying in hostels are at high risk of  anemia 
because of  long college schedule, clinical postings, stress 
and inappropriate diet in their hostel.9 Female of  developing 
countries are at high risk of  iron deficiency.10 Thus, the 
etiological factors concluded to be age, sex, social class, 
dietary deficiencies, stress, menstrual blood loss and 
helminthic infection.11,12

Thus, anemia is a major public health problem being highest 
prevalence among children aged <5 years and pregnant 
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women.13 Anemia is considered severe, Hb <7 g/dl, 
moderate, Hb =7- 9.9 g/dl, and mild, Hb= 10–11 g/dl.14 

The objective of  our study is to estimate the anemia 
prevalence of  medical students from Nobel Medical 
College, Biratnagar.

MATERIALS AND METHODS

This study was conducted in Physiology lab of  Nobel 
Medical College and Teaching Hospital from January 2017 
to December 2017. All the first-year medical students 
including both male and female were taken as study group. 
The total of  150 MBBS students (male=95, female=55), 
age 18-25 years were included in the study. This is a 
descriptive cross-sectional study where all the subjects 
selected with convenient sampling technique who were 
clinically healthy. The Institutional Review Board of  Nobel 
Medical College and Teaching Hospital has approved the 
research protocol.

The students willing to give informed written consent were 
included in the study. A questionnaire was prepared related 
to menstruation, duration of  bleeding period, menstrual 
cycle, known hemoglobinopathies and worm infestation. 
Subjects with cardiovascular illness, renal disease, diabetes, 
obstructive or restrictive lung disease and other chronic 
illness were excluded from the study.

A well designed proforma was prepared and recording 
of  each subject with demographic data (name, age, sex, 
address) and anthropometric variables like height, weight, 
body mass index (BMI) were recorded in the physiology 
laboratory during morning time, 9 am to 12 noon. The 
age of  the selected subjects for male was 19.96± 2.24 
(mean± SD) years and the female subjects was 19.45± 
0.91(mean ± SD). Height and weight were measured by 
stadiometer and BMI was calculated by Quetelet’s index: 
BMI= weight in kg/height in m2. International obesity task 
force (IOTF-2000) has proposed the standards for adult’s 
obesity in Asia: A minimum cut off  point of  18.5 kg/m2 
is defined as acutely under nutrition and a BMI of  23 kg/
m2 indicates over nutrition. A BMI of  more than 25 kg/
m2 refers to obesity.15

Hemoglobin level was estimated by Sahli’s acid hematin 
method. The hemoglobin tube was filled with N/10 
hydrochloric acid up to 2 grams %. Then the graduated 
hemoglobin tube was placed in the slot of  comparator box 
(hemoglobinometer) kept on the table. Capillary blood was 
collected by the finger prick (lancet) method and blood 
was drawn into hemoglobin pipette up to 20 µl marking. 
Then, the blood from the hemoglobin pipette was mixed 
with hydrochloric acid in hemoglobin tube by glass stirrer. 

The solution in the tube was left as it is for 5 minutes to 
form acid hematin. The acid hematin was diluted by adding 
distilled water gradually with the dropper till it matched with 
the standard brown tinted glass plates of  the comparator 
box. Results were noted as gram/dl.

Statistical package for social science (SPSS) version 25.0 was 
used to analyze the data. Descriptive and frequency statistics 
were used to show the demographic characteristics of  the 
anemia, age, height, weight and BMI. Cross tabulations were 
used to see the association between different parameters.

RESULTS

Total 150 first year medical students were enrolled in the 
study. Among total participants, 95 were male and 55 were 
female. The descriptive statistics of  Hb concentration 
along with age, height (ht), weight (wt) and BMI of  male 
and female participants are tabulated in table 1 and table 2 
respectively. Correlation of  BMI with hemoglobin was 
recorded for male and female. (Table 3)

Table 1 shows the mean age of  male participants 
19.96 ±2.22 years, mean ht 161.69± 6.19 cm, mean wt 
56.41 ± 5.36 kg, mean BMI 21.75 ± 1.81 kg/m2, mean Hb 
11.18 ±1.48 gm/dl.

Table  2  shows the  age  of  male  par t ic ipants 
19.45 ± 0.919 years, mean ht 154.05±5.18 cm, mean wt 

Table 1: Descriptive statistics of variables for 
male participants (n=95)
Variables Minimum Maximum Mean SD
Age (years) 18 27 19.96 2.22
height (cm) 150 177 161.69 6.19
Weight (kg) 44 68 56.41 5.36
BMI (kg/m2) 17.84 25.46 21.75 1.81
Hb (gm/dl) 8.20 15.60 11.18 1.48

Table 2: Descriptive statistics of variables for 
female participants (n=55)
Variables Minimum Maximum Mean SD
Age (years) 18 21 19.45 0.919
height (cm) 142 162 154.05 5.18
weight (kg) 48 58 51.80 2.39
BMI (kg/m2) 17.28 26.30 21.13 2.04
Hb (gm/dl) 6.00 14.00 11.08 1.43

Table 3:Correlation of BMI and Hb of total male 
and female medical students. (n=150)
Variables Pearson correlation Sig. (2-tailed)
BMI (kg/m2)
Hb (gm/dl)

-0.112 0.171
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51.80±2.39 kg, mean BMI 21.13±2.04 kg/m2, mean Hb 
11.08 ±1.43 gm/dl.

Hemoglobin concentration of  total medical students to 
body mass index was found to be inversely correlated 
which non-significant.

In present study, all the male and female participants were 
categorized into different group as Group-1, 2, 3 and 4 based on 
the concentration of  hemoglobin according to WHO criteria.

Group 1; Normal = >11g/dl
Group 2; mild =10–11 g/dl,
Group 3; moderate =7 to 9.9 g/dl
Group 4; Severe anemia= <7 g/dl

Figure 1 shows the percentage frequency analysis of  anemia 
for male for different group (Group 1, 2, 3, 4). About 46 % 
of  male were found to be normal. Only 42.1% of  total were 
mild anemic and 11.6 % were moderately anemic. None 
of  the male students were found to be severely anemic.

Among female, 1.8% were severely anemic, 9.1% were 
moderately anemic and 41.8% were mild anemic. Thus 
figure 2 concludes that though the percentage of  anemia 
was less in female compared to male, anemia was quite 
extensive among female.

DISCUSSION

Anemia, a subject of  public health concern, is the most 
common form of  condition caused by malnutrition. Various 
researches documented a large prevalence of  anemia due 
to nutritionally inadequate diet among medical students. 
Present study is conducted to assess the prevalence and 
severity of  anemia among medical students of  Nobel 
Medical College and teaching hospital, Biratnagar.

Total of  150 first year medical students were enrolled in the 
study including both male and female. Among participants, 
95 were male and 55 were female. The mean age of  male 
participants were 19.96 ±2.26 and the female participants 
were 19.45 ± 0.919.

In present study, the minimum recorded concentration 
of  hemoglobin among male participants was 8.20 gm/dl 
and maximumwas15.60 gm/dl. Similarly, the minimum 
and maximum value recorded was 6 gm/dl and 14 gm/dl 
respectively. The mean Hb was 11.18 gm/dl and 11.08 gm/dl 
for male and female respectively. Out of  95 male students 
42.1% were recorded as mildly anemic and 11.6 % were 
moderately anemic. Among 55 female participants 41.8 
% were mild anemic, 9.1 % were moderately anemic and 
1.8 % were severely anemic.

In a study by Jawed S, anemia was observed in 74 (33.4%) 
students out of  total 221 MBBS students. 57(25.8%) 
students were having mild anemia (Hb% 10.0-11.9 gm/dl), 
16(7.2%) had moderate anemia (7-9.9gmdl) and only 
0.5% were severely anemic (≤ 7 gm/dl).16 Both the result 
showed a common finding that the percentage of  severely 
anemic was less than 2%. Our study also reported the high 
percentage of  mild anemia compared to moderate and 
severe anemia.

Saydam BK17 estimated the prevalence of  anemia among 
reproductive age group of  women from Turkey to be 
27.8%, out of  it 6.9% were severely anemic. Comparing the 
prevalence with present study the severely anemic group 
was less compared to mild and moderately anemic.

46.3%
Normal

42.1%
mild anemia

11.6%
Moderate anemia

Figure 1: Frequency of Anemia in male medical students (n=95)

47.3%
Normal

41.8%
mild anemia

9.1%
moderate anemia

1.8%
severeanemia

Figure 2: Frequency of Anemia in female medical students (n=55)
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A study observed anemia in 29.07% of  students out of  
which prevalence of  anemia was significantly higher among 
female (41.92%) than male (11.64%) as analyzed by Agarwal 
AK et al.18 Our study showed no variation in prevalence of  
anemia among male and female medical students. Both the 
group was found to be similar prevalence 53.7% in male 
and 51.7% in female. Though the percentage prevalence 
was found to be less, the anemia was more extensive in 
female participants in present study.

Our study recorded the correlation of  150 male and 
female medical students for hemoglobin and BMI which 
was negatively correlated (r=-0.112, p=0.171) but not 
significant. The study done in Kathmandu Medical College 
by Gita Khakurel,19 there was a negative association of  
BMI to hemoglobin level among underweight girls and 
girls within normal BMI. But neither of  the correlation 
showed significance considering the p < 0.05.

CONCLUSION

It has been concluded from the above study that the 
mild anemia is highly prevalent among medical students 
regardless of  gender. Though the students are not severely 
affected, it is a subject of  concern since the cause might be 
a negligence of  food habit or the food facilities available 
at hostels. Further research is needed with a complete 
dietary habit of  the individuals to get a complete analysis 
of  causes for potential risk of  anemia among students 
of  hostels.

LIMITATIONS

This study needs a further evaluation with dietary habit of  
the participants and analyzing the morphology of  red blood 
cells to know the type of  anemia that is most common 
among medical students.
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